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( screte breather; $\mathrm{D}\mathrm{B}$ ) (intrinsic locg zed mode; ILM)
(chaotic
breather; $\mathrm{C}\mathrm{B}$) $\iota$









$u_{n}^{(ST)}=u_{n}^{(A)}=A(\ldots, \xi 2, -\xi_{1},1, -\xi_{1}, \xi 2, . . .)\exp(-i\omega t)$, (2a)
Page [2] :







(discrete nonlinear Schr\"odinger (DNLS) ) $<\mathrm{K}\mathrm{i}\mathrm{v}\mathrm{s}\mathrm{h}\mathrm{a}\mathrm{r}$-CampbeU
[3]
DNLS :
$i \frac{d\phi_{n}}{dt}+p(\phi_{n+1}-2\phi_{n}+\phi_{n-1})+q|\phi_{n}|^{2}\phi_{n}=0$ , (3)
$\phi_{n}\propto A\exp[i(kn-\omega t)]$ $\omega=4p\sin(k/2)-qA^{2}$
(small $k$ ) $\omega\simeq pk^{2}-qA^{2}+$ $(k=\pi)$ $\omega=4p-qA^{2}$
$\phi_{n}(t)=Af$n $\exp(-i\omega t)$
$\omega f_{n}+p(f_{n+1}-2f_{n}+fn-1)$ $+qA2f_{n}3=0$ , (4)
$\phi_{n}^{(A)}(t)=A(. . . , \xi_{1},1,\xi_{1}, \ldots)\exp(-i\omega t)$ , (5a)
$\phi$9$B$ ) $(t)=B(. . . , \xi_{2},1,1,\xi_{2}, . . .)\exp(-i\omega t)$ , (5b)
$\xi_{1}$ (4) $\xi_{1},$ $\omega$ (5a)




$q>0$ (5b) $\xi_{2}>0$ , $q>0$
( ) ( )
$q<0$ ( )
$\phi$9$A$) $(t)=A(\ldots, -\nu_{1},1, -\nu_{1}, \ldots)\exp(-i\omega t)$ , (6a)
$\phi_{n}^{(B})(t)=B(\ldots, -\nu_{2},1, -1, \nu_{2}, . . .)\exp(-i\omega t)$ , (6b)
$\nu_{1},$ $\nu_{2}$ (6a) Sievers-Takeno
(DB) (6b) Page
(3) (conserved quantities )
$N= \sum|\phi$, $|_{:}^{2}$ (7a)
$H=- \sum[p\phi_{n}^{*}(\phi_{n+}1+\phi_{n-1})-2p|\phi_{n}|^{2}+q|\phi_{n}|^{4}/2]$ . (7b)
$N$ $H$ $(5\mathrm{a})(5\mathrm{b})$ $(6\mathrm{a})(6\mathrm{b})$
(7a) A $\mathrm{B}$ $N$ $N_{A},N_{B}$
$N_{A}=N_{B}$ A2=2B2 (7b) $H_{A}-H_{B}\simeq-q(A^{4}-2B^{4})/2=-qB^{4}$















$\frac{d^{2}u_{n}}{dt^{2}}=u_{n+1}-2\prime u_{n}+u_{n-1}+\alpha[(u_{n+l}-u_{n})^{2}-(u_{n}-u_{n-1})^{\mathit{2}}]+\beta$ [ $(u_{n+l}-u_{n})^{3}-(u$ u 1)3], (9)
2 $\mathrm{F}\mathrm{P}\mathrm{U}-\alpha_{\text{ }}3$ $\mathrm{F}\mathrm{P}\mathrm{U}-\beta$ Fermi-Pasta-Ulam
[4] $\mathrm{F}\mathrm{P}\mathrm{U}-\alpha$




(chaotic breather) Burlakov [7]
$\mathrm{F}\mathrm{P}\mathrm{U}-\beta$ : $u_{n}=(-1)^{n}A_{0}$
1.5








3 $\mathrm{D}\mathrm{B}$ , CB
$\mathrm{D}\mathrm{B}_{\text{ }}\mathrm{C}$B





















$\mathrm{D}\mathrm{B}_{\text{ }}\mathrm{C}$B Ablowitz-Ladik (8) $\mathrm{D}\mathrm{B}_{\text{ }}\mathrm{C}$B
Toda $\pi-$ $\mathrm{D}\mathrm{B}$
Toda (on-site )
$\frac{d^{2}u_{n}}{dt^{2}}=2\exp(-u_{n})-\exp(-u_{n+1})-\exp(-u_{n-1})-\alpha u_{n}$ , (12)





$\mathrm{D}\mathrm{B}_{\text{ }}\mathrm{C}$ B on-site $\mathrm{D}\mathrm{B}_{\text{ }}$ CB
(12) Toda on-site $\mathrm{D}\mathrm{B}_{\text{ }}\mathrm{C}$B
. on-site MOrse-pOtentia1(13) Lennard-Jones-potential
$\phi=D[(r_{0}/r)^{12}-2(r_{0}/r)^{6}]$ , (14)
$\mathrm{D}\mathrm{B}$ [9]
(on-site ) $\mathrm{D}\mathrm{B}_{\text{ }}\mathrm{C}$B 2
$\mathrm{D}\mathrm{B}_{\text{ }}\mathrm{C}$B
$\mathrm{D}\mathrm{B}_{\text{ }}\mathrm{C}$B (on-site )
70
4 $\mathrm{D}\mathrm{B}_{\backslash }\mathrm{C}$B
3 :(a) (b) $(\mathrm{c})\mathrm{o}\mathrm{n}$-site
$\mathrm{D}\mathrm{B}$
$\mathrm{F}\mathrm{P}\mathrm{U}-\beta$ DNLS $(\mathrm{a})(\mathrm{b})$ $\mathrm{D}\mathrm{B}$
discrete Klein-Gordon(DKG)
–$d^{2}u_{n}dt^{2}=u_{n+1}-2u_{n}+u$ $1-\omega_{0}^{2}u_{n}+\beta u\cong$ , (15)
$(\mathrm{a})(\mathrm{b})(\mathrm{c})$ $\mathrm{D}\mathrm{B}$ .
Toda $(\mathrm{a})(\mathrm{b})$ $\simeq$ Ablowitz-Ladik (b) $\mathrm{D}\mathrm{B}$
$\mathrm{F}\mathrm{P}\mathrm{U}-\alpha_{\text{ }}$ Morse (a) $\mathrm{D}\mathrm{B}$
(a) $\mathrm{D}\mathrm{B}$ (a)
on-site $\mathrm{D}\mathrm{B}$









$\mathrm{F}\mathrm{P}\mathrm{U}-\beta_{\backslash }$ DNLS (beam $\mathrm{l}\mathrm{a}\mathrm{t}\mathrm{t}\mathrm{i}\mathrm{c}\mathrm{e}$ ) $[10]_{\backslash }$
$2$ $\mathrm{T}\mathrm{o}\mathrm{d}\mathrm{a}+\mathrm{o}\mathrm{n}$-site Morse \dagger on-site DKG
$\mathrm{D}\mathrm{B}$ (CB)

















2 DNLS 2 $\mathrm{D}\mathrm{B}$
[13] 2 3 $\mathrm{D}\mathrm{B}$ 1
$\mathrm{D}\mathrm{B}_{\text{ }}\mathrm{C}$B $\mathrm{C}\mathrm{B}$
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